Tamoxifen guided liposomes for targeting encapsulated anticancer agent to estrogen receptor positive breast cancer cells: in vitro and in vivo evaluation.
Tamoxifen (TMX), an estrogen receptor (ER) antagonist, incorporated at surface of liposomes loaded with Doxorubicin (DOX), was hypothesized to serve as ligand for targeting overexpressed ERs on surface and cytosol of breast cancer cells, in addition to its synergism with DOX in killing MCF-7 cells. The TMX-DOX liposomes demonstrated mean size of 188.8±2.2nm and positive potential of+47mV, both suitable for better cellular interaction. TMX-DOX liposomes sustained DOX release in vitro (25.9%) in pH 7.4 at 48h, in comparison with 64.5% DOX release at pH 5.5. In vitro cell line studies demonstrated that TMX-DOX liposomes were more cytotoxic to ER+ve MCF-7 cells as compared to DOX liposomes, DOX solution and TMX-DOX solution (P<0.05). However, there was no statistical difference in cyto-toxicity of TMX-DOX liposomes and DOX liposomes towards ER-ve MDA-MB-231 cells. Flow cytometry and confocal studies in MCF-7 cells revealed greater cell and nuclear uptake of DOX, with TMX guided liposomes as compared to DOX liposomes and DOX solution. TMX-DOX liposomes demonstrated significantly increased inhibition of MCF-7 cell based tumor growth in nude mice (P<0.05) in comparison to DOX solution and DOX liposomes, indicative of target specificity and higher DOX accumulation at tumor site.